ABSTRACT
Introduction
Banana is the biggest tropical fruit in China, which covers an area of 350,224 ha, production of 9,006,450 tones fruit in 2009 [2], promoting employment of over 2 million people. The good economic profit of banana cultivation has stimulated the rapid development of banana production in recent years. However, since 1996, the outbreak of Fusarium wilt (Fusarium oxysporum f. sp. cubense "tropical" race 4) (Foc. TR4) spread quickly in the main production areas of Cavendish [3] . According to incomplete statistics, an areas of 200,000 hectares in Guangdong and Hainan provinces have been affected. The land suitable for banana planting was gradually reduced and the banana industry is facing the fate as Panama's banana industry did 50 years ago [1] . More than 30 varieties were evaluated for resistance to Foc. in Guangdong province, south China [4] . In this paper, commercial banana plantations with an area of 10 ha were investigated in Guangdong and Hainan during [2008] [2009] . Economic characteristics, production costs and efficiency of cultivars such as: Baxijiao (AAA Cavendish), Dajiao (ABB P. Kapuk), Guangfen No. 1 (ABB P. Awak), Fenzha No. 1 (ABB P. Awak), Gongjiao (AA P. Mas), Haigongjiao (AA P. Lampung) were analysed. We compared their advantages in production, suitable planting areas as well as marketing potential. The existing problems for further development of banana production is discussed. The commodity value chains were proposed to promote the sustainable development of banana industry. 
Cost Structure and Analysis of Banana Production
Generally the production and management cost include: land rent, plantation building, plough, buildings and other infrastructure facilities, irrigation system installation, seeds, tools, bagging, support poles (fir or bamboo), fertilizer, pesticides, energy cost, wages, temporary worker's wages, management cadres wages and other incidental expenses etc. Comparative costs are listed in the following Table 2 .
Rent, Build Plantation and Other Infrastructure Investment
Along with economical development, rent of land is also increasing. Moreover the investment also enlarge with the level of production, i.e. infrastructure (work sheds, irrigation and drainage systems, and water source). The spreading of Foc., made many banana plantations become nomadic, moving every 2 -3 years. So the investment of infrastructure is quite big. Land rent of Baxijiao planta-tion is $ 1320 -2860/ha/year. Open up wasteland, the preparation of soil in addition, the furrow, the simple water conservation irrigation, $ 880 -1760/ha/crop, assessed as two years. Gongjiao's plantation is the same situation. Wasteland is used for Dajiao plantation, the cost is less. 
Seedling
Baxijiao 
Fertilizer, Pesticides and Water Cost
The cost of fertilizer for Baxijiao is general $ 0. 
Cost Benefit Analysis
Farm's surveys of various kinds of banana cultivars, the average purchase price, calculated after deducting costs, output and profits, and conversion out of annual profit as Table 3 .
Purchase Price
The purchase price refers to the collection price in farms, including harvesting and transport to the packaging house costs, excluding packing materials and labor costs, in Guangdong province, the purchase price refers to the gross mass of bunch prices, in Hainan, that is the net weight prices. 
First Crop Profit
First crop profit is output value of the plant crop's minus the production costs. 
First Crop Annual Profit
The first crop annual profit is the plant crop profit 
Ratoon Output
The ratoon output is the output multiplied by the price. Cavendish Baxijiao is $ 13659.4/ha/crop; Dajiao is $ 4552.5/ha/crop; Fenzha No. 1 is $ 19375.2/ha/crop; Gongjiao is $ 16970.4/ha/crop; Haigongjiao is $ 14997.6/ha/ crop. Ratoon banana production generally affected by the harvesting rate, bunch weight and purchase price.
Ratoon Profit
The ratoon profit is output value of the ratoon crop minus the production costs. Due to lower production costs, the ratoon profits generally higher than the plant crop, especially the cultivars that resistant to Foc. It would show advantage after second ratoon except lower harvest rate. Cavendish Baxijiao is $ 5625.0/ha/crop; Dajiao is $ 
Ratoon Annual Profit
Ratoon annual profit is the ratoon crop profit converted ratoon cycle to 365 days values. The Table 3 showed that Fenzha No. 1, Gongjiao and Haigongjiao's profit are obviously higher because of short cycle. This means the land is more productively than Cavendish Baxijiao. Cavendish Baxijiao is $ 8736.6/ha/crop; Dajiao is $ 1942.6/ha/crop; Fenzha No. 1 is $ 22078.5/ha/crop; Gongjiao is $ 20361.2/ha/crop; Haigongjiao is $ 27113.9/ha/ crop.
The Existing Problems in the Banana Cultivars

Cavendish (AAA)
Cultivation risk of Cavendish is higher since the available Foc. TR4 resistant cultivars, named Kangku No. 5, Yueyoukang No. 1 and Nongke No. 1 are poor in economic characters, such as longer growth cycle (12 -18 months), poor bunch shape less hand number, abnormal fingers in first hand, choking, ratoon rihzome tends to climb out to earth, and the poor cold tolerance [6] . There is no better prevention and treatment of chemical and biological agents to against blight, integrated control technology research and development are slow; highquality banana production technologies is only applied in part of the banana plantations in Hainan province. Technology promotion work needs to be strengthened; Sigatoka become top disease in some production zone. Banana harvested in summer easy becomes green-wateryrot phenomenon before ripening. Cold chain storage and transport large cargo are damaged. This is the reason of low price during summer time. No crop rotation was studied for sustainable production in Cavendish plantation.
Dajiao (ABB)
Cultivation risk of Dajiao is lower. Advantages: Extensive management, low cost, resistant to Foc. TR4 and fungi. Shortages: low level of commodity production, fruit taste sour during summer and autumn. Panyu Dajiao tissue culture would easy degradation, lower hands dysplasia so that were rejected to sell. The purchase price is generally lower than $ 0.10/kg, there is no economic profit; not soled in the northern market.
Guangfen No. 1 (ABB)
Cultivation risk of Guangfen No. 1 is higher.
Advantages: higher purchase price and bunch weight. Shortages: many off types in tissue culture plantlets, there is no effective integrated control techniques against Foc. No resistant varieties and biological agents, the harvest rate is low; economic instability. Fruit packaging, transport technology are to be developed, northern market still to be developed.
Fenzha No. 1 (ABB)
Cultivation risk of Fenzha No. 1 cultivation risk is lower.
Advantages: higher purchase price, resistant to Foc. TR4, virus and fungi. Shortages: off type, twinned and abnormal fingers, lower yield and local consumption. Packaging transport technology and northern China market are to be developed.
Gongjiao (AA)
Cultivation risk of Gongjiao is higher.
Advantages: Top price, shorter life cycle time. Shortages: Low-yielding, not resistant to cold and wind, susceptible to Foc. TR4, CMV, BBTV, integrated control Foc. TR4 technology is not developed yet.
Haigongjiao (AA)
Cultivation risk of Haigongjiao is lower.
Advantages: higher purchase price, resistant to Foc. TR4 and the shortest life cycle. Shortages: low-yield, autumn and winter fruit cracking, dropping after ripened; the flavor is slightly acidic, susceptible to CMV and BBTV, chilling damage. Packaging, storage, transport technology are not yet developed.
Perspective Plan and Suggestions to
Enhance the Economic Benefit of Banana Diversity in Foc. TR4 Zones
Cavendish (AAA)
In order to maintain the annual harvest and good price, Cavendish planting and suckering time should be adjusted to keep the harvest season mainly in winter to the early next summer, supplemented by mid-fall, a small amount of the supply in summer. Fruit is off-season during January to June every year. With higher market demand, the price is stability and good, so the incomes are guaranteed. But June-September sometimes got higher prices because of chilling and typhoon. The bunch weight is the highest, so the revenue is good, but risk for typhoon. Breeding to disease resistance should be enhanced in Cavendish as well as integrated control technology and high-quality banana production technology should be improved. should be highlighted to screen the new clones to improve disease resistance and early flowering. Research should be developed on purification for seedlings, the storage and transportation technology for rotten fruits in summer, as well as rotation crops. In the future the input of Cavendish plantations was as low as about $ 6600 -11000/ha and the profits access to $ 4400 -11000/ha.
Dajiao (ABB)
The promotion of the productive Dongguan Dajiao, as well as Fendajiao (ABB) and other sweet plantains are necessary. Highlight R & D for Dajiao bagging, fruit thinning, fertilization and cropping systems. Developing high-quality plantain production order studies, cropping adjustment for harvest in good price, promote it as an organic healthy food in northern market and Dajiao processing to adding value. Evaluating the good taste (sweet, meat hard) Dajiao (AAB, ABB, BBB) these cultivars play a cold, disease resistance, planting low-cost advantages, can be grown in the northern part of South China. So Dajiao can output $ 4400/ha, then got $ 2200/ha profit, become a farmer an economic cultivation of cash crops.
Guangfen No. 1 (ABB)
The 
Gongjiao (AA)
Strengthen R ＆ D for Foc. TR4 integrated control, quality cultivation, bunch protection, packaging, coldchain logistics, and the cultivation of technical schedule. As Gongjiao is the best quality, high value banana, there is big potential market can be planted in the new zone. Suppose input $ 6160 -10120/ha, incomes $ 6600 -13200/ha of profits.
Haigongjiao (AA)
Strengthen R & D to obtain low or no fruit cracking, taste slightly acidic, low-yield etc. Applies fertilizer increases sweetness. Formulates the high quality Haigongjiao production order and promotes in the plantations. The packing, the cold chain logistics technology should be worked out. Promote the product in the north market. Because of short life cycle, it can be planted in northern territory. Suppose input $ 4400 -8800/ha, incomes $ 4400 -11000/ha profits.
Rotation
Rotation crop celection should adapte according to local conditions. The first crop for the virgin land could be Cavendish, Gongjiao and Fenjiao for 1 -3 years. In case the plantation was infected by Foc. TR4, then it rotate to Fenzha No. 1, Haigongjiao and disease-resistant Cavendish, and then rotate to other crops after 3 -5 years. And sweet corn, papaya, vegetables, sugar cane can be planted since they do not need to carry on the furrow, the preparation of soil, the deep plowing, the fixed facility and special irrigation system. According to time limit of the land, other crops rotate for 3 -5 years, and then bananas can be planted again. So it can save the cost on labor, trace element fertilizers, chemical, soil cultivation, and reducing diseases and pest, becoming a virtuous circle. According to the author investigates the leek rotation and the inter-species may delay plant disease to occur, and decrease the Foc. TR4 incidence rate. The responsive principle waits for further study to achieve the goal of
